Hand Size and the Piano Keyboard.
Technical and Musical Benefits for Pianists Using Bduced-Size Keyboards

Ms Rhonda Boyle and Mr Robin G Boyle

For around 130 years, there has been a ‘one sizedli’ approach to the piano keyboard,
despite the wide variation in hand sizes within lloenan population. Much of the literature relating
hand size to piano playing is in the performingsamedicine field, identifying small hand size ae on
of the likely causes of pain and injury among s#si Adopters of reduced-size keyboards, available
since the mid-1990s, report relief from pain andsien, and other benefits, such as improvements in
specific technical and musical skills, faster ldagtimes, and greater comfort and security.

This article is based on a longer paper presentedhe 2009 Australasian Piano Pedagogy
Association (APPCA) conference. It includes a mevief data on hand size in relation to piano
keyboards, epidemiological and other literatureateig to injury risk for small-handed pianists, and
individuals’ accounts of how reduced-size keyboandse benefited their own playing. It also
summarises one of the author’'s (Rhonda) reactiongldaying on a 7/8 keyboard and suggests areas
for further research.

For many years, | (Rhonda) have been aware thagrbat pianist of the early 2Ccentury,
Josef Hofmann, had a smaller keyboard made espefmalhim by the Steinway company. | always
assumed that the cost of having such a keyboar@ nvadld be prohibitive. At the end of 2007, | was
searching the internet for information on pianoypig technique for small-handed pianists. | came
across an article by Christopher Donison, a piardemposer, conductor and lecturer in British
Columbia. The following words, in particular, catigiy attention:

There are two great secrets in the world of piahaymg. The first is how much easier the
instrument is to play with larger hands and thewetis how impossible it can be with smaller hands.
If one can divide the world into roughly two cotstincies; a smaller half and a larger half, one can
see that the larger half never really knows what dffficulties of their small-handed counterparte a
and the smaller half never really finds out how measier all the difficulties are with larger hands
This is because small-handed people never wakéeiméxt morning with larger hands, no matter
haw hard they may pray for that to happen, andlgnger handed people have never experienced the
difficulties of the smaller-handed people. Theintia were already big enough long before they were
attempting repertoire that was challenging enoughetray the secre(Donison, 1998, p. 41).

Donison, having particularly small hands for a miaag had a custom-made smaller keyboard
made for his Steinway grand piano. His publisheokeps (1998, 2000) on this subject elaborate on the
significant technical and musical benefits for bvgn piano playing. In the early 1990s, Donison met
up with Pennsylvanian textile manufacturer and eegi, David Steinbuhler. Together they created a
second official keyboard size (tfxS standard™, with the long term aim of it becoming univergall
available.

During the three years since that internet disogvenave studied the literature relating to hand
size and the piano keyboard, established contattt Bavid Steinbuhler and ordered my own 7/8
keyboard. This was custom-made to fit my Bernsgeamd piano and was installed in April 2009.

Hand Size and Piano Keyboard Size

Between 1998 and 2005, Steinbuhler & Company idvidult pianists to experiment with a
complete range of piano keyboard sizes at theitreen Titusville, Pennsylvania. Participants were
able to spend hours or days experimenting and swgppetween the different size keyboards. It
became clear there was a strong desire for at teastsmaller keyboard sizes in addition to the
conventional keyboard. To determine the most praktsize keyboard for the smaller-handed pianists,
a detailed study was conducted using five keyboardasuring between 38 and 42 inches in overall



width. About 15 pianists experimented with thesghards. Although there was a general desire to
play the smallest keyboards, it was found that\lwel® inches, the space between black keys became
too cramped for all but those with the smallestdsawith thin fingers. Hence, 41 inches was selected
as the best available choice for the smallest tsa®l- Three standards were subsequently defined as
follows:

Conventional keyboard — 6.5 inch oct3w8.29 inch total width

15/16 Universal keyboard — 6.0 inch octave, 44reh total width

7/8 DS Standar®@ keyboard — 5.54 inch octave, 41.14 inches toidthw

At the US Music Teachers National Association (MTIN®04 National Conference, attendees
were invited to play these keyboard sizes and liasie hand spans measured. Of the 160 who agreed
to participate, 90 were adult females, 66 were tahalles and four were students still growing. The
distribution of their ‘active 1-5 hand spahss shown in Figure 1, a chart created by David
Steinbuhler. A mix of left and right hands were swad. While not a random sample, the gender
difference is obvious from the graph.

What is your Hand Span?

Using the Hand Gauge on the back of this card, a pianist can measure the span of bis
or ber band to see how it compares with the bands and zones represented in this chart.

@ Male Hand Hand Span
Measured in inches

@® Female Hand

©® Student Still Growing
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7/8 - DS Standard™ Keyboard Zone Conventional Keyboard Zone
15/16 - Universal Keyboard Zone

The band span data in this chart was collected at the 2004 MTNA National Convention.

: In addition to the Conventional Keyboard
Steinbubler & Company : nal Keyboard
we are recommending the universal adoption of
Power, Ease, Artistry: Within Your Reach the 7/8 - DS Standard™ Keyboard for use in
600 North Brown Street, Titusville, PA 16354 (814) 827-0296 www.steinbuhler.com study, performance, and competition.

Copyright © 2004 Steinbuhler & Company Al rights reserved

Figure 1: Pianists’ hand spans measured at the MTNA Convention in 2004 (see
www.steinbuhler.confor colour version of this graph)

Comparing earlier anthropometrical data on piahisésds (Wagner, 1988) with the MTNA
data, the results are broadly consistent, althdogte were no females with hand spans of 9 inchds a
above measured at the MTNA Convention. Assumingltsepan data for a sufficiently large sample
would approximate a normal distribution, variousmsomary measures can be derived. Table 1
summarises the differences between males and ferftaléhe two data sets.

! Octave measurements given represent the totahwidf white keys.
2 Distance in inches from thumb to fifth finger $tteed to the maximum
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Table 1: Steinbuhler and Wagner hand span data (ifwes)

Steinbuhler 2004 Wagner 1988

Male Female Male Female
Number of respondents 66 90 110 104
Minimum 7.7 7.0 7.8 7.2
Maximum 10.2 8.9 9.9 9.3
Arithmetic mean 8.9 7.9 8.9 8.1
Median 8.9 7.9 8.9 8.1
First Quartile 8.5 7.5 8.6 7.8
Third Quartile 9.3 8.2 9.3 8.4

It is interesting to consider whether the sizeriistion of pianists’ hands reflects the human
population as a whole, and the influence of ethorigin. From measurements of many different
features of the human hand in the US (Garrett, 1,9@&pending on the characteristic measured,
differences between males and females generallgerdretween 10% and 20%. However, for the
active 1-5 span, he does not give gender diffeeroe gives an overall mean of 8.5 inches for males
and females combined. This figure appears to beist@mt with recent data on hand span among
nearly 400 piano students at the University of NoFexas (Yoshimura & Chesky, 2009). Wagner

(1988, p.117) notes that based on previous studiesjcians tend to have greater finger spans than
non-musicians.

A significant proportion of subjects (95% of malesd 86.5% of females) measured by Wagner
(1988) were of Caucasian origin. The ethnic backgdoof MTNA pianists (Figure 1) is unknown, but
is likely to be mixed. It is often stated that pkopf Asian ethnicity have smaller hands than thofse

Caucasian origin (e.g. Sakai, 1992, Furuya et24106), although comparative data has not been
sighted.

In the absence of other data, and recognisinghieaiata do not come from scientifically-based
random samples, from Table 1 one could postulate th

1. Comparing the first quartile of males with the ffigeiartile of females, approximately 75% of

adult females have hand spans smaller than theof38ult males with the largest spans, and

2. Comparing the arithmetic means and medians, theaggehand span of an adult male is

approximately one inch greater than that of antaféuhale (representing almost the width of
one key on the conventional keyboard).

Figure 2 illustrates these findings.

One inch?
—

Females

75% of Females? | 75% of Males?

Figure 2: Pianists’ hand spans — male versus female

3



It is useful to relate hand span to the capacitsttetch a specified interval on the conventional
keyboard. [Although ability to reach certain intelw is only one of the many suggested benefits of
reduced-size keyboards, it is a fundamental constoa the ability to perform certain repertoiréd
calibrate 1-5 active hand span against ability l&y mlifferent intervals, in March 2009 we measured
the hand spans of around 25 adult pianists andndeted the largest white key interval they were
able to play — either comfortably (ability to sliteumb and fifth finger in towards the black keps)
just reaching (‘on the edge’ of the white keys)eThsults are shown (without gender differences) in
Table 2. Note that the total widths of these thietervals, as measured across a conventional
keyboard, is approximately the same as the thrdshahd span, e.g. width of a 9-note white key
interval (covering 10 notes in total) is 8.4 inches

Table 2: Hand span and white key interval calibraton

Approximate threshold - active hand span (14 Capacity to play white key intervals
5)

7.5 inches Octave: comfortable,™ ‘on edge’
8.4 inches 9™ comfortable; 10: ‘on edge’
9.3/9.4 inches 10 comfortable; 11:‘on edge’

Relating these findings to the statistical sumnragasures shown in Table 1 and in Figure 2, it
is postulated that a significant minority of fenmleannot play an octave comfortably on the
conventional keyboard, and a significant majoriaznicot play a ninth comfortably, nor a tenth even
‘on the edge’. On the other hand, it seems thara@feeant majority of males can play an octave and
ninth comfortably and a tenth ‘on the edge’ usimg tonventional keyboard. (See Figure 3.)

Seventh Octave Ninth Tenth
(Eighth on edge) (Ninth on edge) (Tenth on (Eleventh on edge)
edge)
Females Males

6 789 123456789 122 34 <5560 7 8 9 1234567829 1234567

Inches

Figure 3: Intervals that can be played comfortablyaccording to hand span

It is postulated that by transferring to a 7/8 lagtul, one extra white note is added to the
maximum interval that can be played by any indiaiglu.e. in effect, their hand span becomes one
inch larger, compared with playing the conventiokeyboard. For example, someone with a 7-inch
span becomes (on the 7/8), equivalent to a persiinam 8-inch span on the conventional keyboard.
The average 8-inch female hand span on the 7/@psogimately equivalent to the average 9-inch
male hand span on the conventional keyboard. Tiealée hand distribution graph (Figure 2)
effectively moves to the right to the position bétmale hand span distribution. This means that the
female hand is approximately in the same proportiothe 7/8 keyboard as the male hand is to the
conventional keyboard.

Piano keyboards have not always been the sizeateetoday (Sakai, 2008). In the™&entury

they were not only smaller than today (similar ipesto current day harpsichords) but at that time,
repertoire rarely contained intervals larger thenoatave. At the beginning of the A @entury the
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piano keyboard was gradually extended in rangesa®l(Deahl & Wristen, 2003) and the use of cast
iron frames led to an increase in string tensiesylting in heavier and deeper action. During t@f& 1
century, a Czech company designed a smaller kegitSfoarladies’.

Hand Size as a Risk Factor in Piano-Related Pain drinjury: Epidemiological Studies

Much of the literature linking hand size with piaptaying is in the field of performing arts
medicine, with the focus on hand size as a possif#efactor in piano-related pain and injury. Many
epidemiological studies published during the 1988d 1990s covered a mix of instrumentalists rather
than just pianists. Likely causes of pain or injurgre identified as being technique, time and isitgn
of practice, posture and genetically based factbemales were found to be disproportionately
affected and keyboard players among those mogtkat r

Sakai (1992) conducted a clinical study of pianigt® presented with hand or forearm pain due
to piano playing. He was one of the first autharstiggest that hand size may be a risk factor for
piano-related pain and injury, and that Japaneagigis may be at a disadvantage compared with
American and Europeans. Sakai later (2002) repootech larger clinical study of 200 Japanese
pianists, confirming his earlier findings and notéltht playing octaves and chords involves
hyperabductiohof the thumb and fifth finger, which in turn affeche wrist, potentially causing de
Quervain’s disease or other overuse problems.

About a decade ago, epidemiological studies ofigiar{for example, De Smet et al., (1998),
Farias et al., (2002) and Shields & Dockrell (2Q08)arted to identify hand size as a likely riaktbr
in piano-related pain and injury. Since Peter Beag@2005) critical review of the literature onkris
factors for piano-related injury, further investigas of risk factors for piano-related pain inunj
have been published.

Yoshimura et al. (2006) investigated the relatigpstbetween pain and several independent
playing-related and anthropometric variables andbdished a statistically significant relationship
between piano-related pain and a general ‘sizefgtiéspeed’ risk factor. Hand size and in particula
the 3-4 digit span, were encompassed within thik factor. Bruno et al. (2008) conducted a case-
controlled survey of musculoskeletal disorders agnpiano students in Italy. Multivariate analysis
found a statistically significant correlation beemedisorders of the upper limbs and hand size.

Hand Size and Injury Risk: Evidence from the Discipines of Ergonomics and Biomechanics

The recently developed sciences of ergonomics @mdzhanics can be used to analyse piano
technique and determine how the human body carsée most efficiently. The basis of ergonomics is
that ‘form follows function’, i.e. the design ofdls and appliances need to be in accordance wéth th
dimensions of the human hand. Biomechanical andnengic studies have determined that degree,
repetitiveness and forcefulness of wrist motiores r@gk factors in tendinitis, carpal tunnel andesth
nerve entrapments, and that women are more susleefatithese ailments than men.

Wristen (2000) reviewed established quantitativea deom biomechanical studies to describe
and analyse the execution of selected piano t&es.identified several motions and practice habits
that have the potential to contribute to injuryesl include wrist angle (radial and ulnar deviation
extreme pronation or supination) and repetitiveiamst of high force.

Deahl & Wristen (2003) noted that small-handed igignare at higher risk due to greater
degrees of lateral wrist motion, flexion, extensi@mmd deviation that are required than for larger-
handed players. Large chords, octaves and arpeggpestedly force small hands out of an ‘anatomic
neutral’ position. This is consistent with the clus@ons of Sakai’'s (1992, 2002) clinical studieseweh
he identified the playing of octaves and chordikasy causes of pain and injury.

¥ Maximum movement away from a neutral position

5



Studies of the Benefits of Reduced-Size Keyboards

Use of reduced-size keyboards in research is anewyfield of activity, but important results
are starting emerge from research teams in the USA.

Wristen et al. (2006) conducted a pilot study offhanded pianists (defined as having active
1-5 spans of 8 inches or less) that involved tree afselectromyography to provide empirical data on
physical ease. Measurements were taken of musatinig, hand span, wrist flexion and extension,
and radial and ulnar deviation during performantepecified musical excerpts. The trials involved
playing a particular keyboard, structured practiessions, and transitioning to the other keybogne.
trials were also recorded and assessed by a pérelperts and results were compared with self-
assessments. Both the 7/8 and conventional keybeatk used for comparative purposes.

The results of this study indicated that the subjeself-reported best performance matched the
expert assessment. The 7/8 keyboard was prefegreal Ipianists based on their overall feeling of
comfort, and this was substantiated by the expeséssment based on missed keys, pauses and the
empirical data including range of hand span regyiremeasured joint angles and force loadings. The
authors concluded that use of the 7/8 keyboard dvoegult in easier and more enjoyable practice for
these pianists.

Yoshimura and Chesky (2009) compared pain and denamong university piano students
using the conventional and 15/16 keyboards. Levkfsmin and tension were found to be significantly
higher among students with smaller hands. The tesi$o indicated a significant reduction in pain
when using the 15/16 compared with the conventikeglboard. This difference was statistically
significant for the smaller handed group. The arghadso analysed hand postures visually and noted
the obvious greater comfort for larger handed gignand excessive stretching for those with smaller
hands. The results are consistent with widely aeekprinciples of ergonomics.

Further evidence of the benefits of reduced-sizgb&ards is derived from the personal
experiences of those who play them regularly. Wtiike bulk of the literature described above links
hand size to pain and injury among pianists, themnt@l benefits of reduced-size keyboards are much
wider — extending into the execution of technidalls with required speed and accuracy, ease of
learning and musicality.

Individual Users’ Accounts of the Benefits of Redued-Size Keyboards

Two North American pianist-academics, Carol Leo2@0@) and Christopher Donison (1998,
2000), have commented on the significant benefiteeduced-size keyboards for their own playing.
Both Leone and another academic, Lora Deahl (pafsmmmunication), have also commented on the
experiences of their students. Testimonials are alsilable from a number of others in the US and
Canada.

(See for examplénttp://www.sciencedaily.com/videos/2005/1001-peiffeq@iano.htm
www.steinbuhler.comhttp://web3.unt.edu/news/story.cfm?story=9708
http://www.pianoworld.com/forum/ubbthreads.php/dtmwflat/Forum/1/topic/022437/Number/0/site

id/1#impor)

A summary of comments from Leone and Donison ibews:
Adjustment and swapping between keyboards

Surprisingly, adjusting to the new keyboard sizagyelly takes no more than one hour. The
most challenging interval to get used to is the reave. The most gifted pianists and
children tend to adjust almost immediately.

Going back and forth between the two keyboardjrasgy both are played regularly, also

presents little problem. It is described as likeapping between two different family cars.

Organists and harpsichordists deal with this issgelarly, as do violinists who play the viola

regularly.



Some students have elected to use a specific keylorm different repertoire, for example
Bach and Beethoven on the conventional and Raviieid/8.

Learning a piece on the 7/8 prior to playing on¢baventional can help the learning process
and result in less tension after making the traosit

Technical differences

Playing on the smaller keyboard involves smallervements and less use of throwing,
pivoting, rotating and general “flying about”.

Fingers are closer to the keys and wrists do neé lta strain in a high position to reach a
greater span.

Hand position changes are reduced and marked fingger more likely to make sense.

Rolled cords and pedalling to mask notes not heldually are reduced or eliminated.

Leaps and wide spread arpeggio-type figures feehmmoore secure.

Chords and octave passages lie much more “undérattg’, which is more compact and less
stretched.

Learning, memorisation and sight-reading are imedowr accelerated, particularly for
technically difficult sections.

Musical differences

Improved legato and musical line with less reliaonghe pedal.

Ability to perform legato octaves.

Increased power due to the hand being more compact.

Improved voicing of chords and balance.

Ability to spend more time on musical aspects nathan just focusing on hitting the right
notes.

Lora Deahl gathered preferences from 100 studémtkjding children, regarding preferences
for the conventional versus 7/8 keyboard. Thereewsatistically significant differences between
females and males in their preferences when penfigrifour specific tasks: C major 4-note chord
(root), C major 4-note chord (first inversion), dimshed seventh arpeggios (root) and dominant
seventh arpeggios (root). In each case, femaldsrped the 7/8 and males preferred the conventional
Children also preferred the 7/8 keyboard.

In 2009 the authors surveyed 14 North Americantgalahists using reduced size keyboards on
the benefits for their piano playing. The findirg® consistent with the experiences described above
Respondents reported significant or dramatic imenoents in a wide range of pianistic skills after
moving to reduced-size keyboards. Virtually allrpair injury problems had disappeared and most
were able to play an expanded repertoire.

One respondent commented:

“For me, the most enjoyable aspect of playing lo@ teduced-size keyboard is how it felt:
finally | was playing on a piano that was the rigite for me. It was as if | had been trying to kval
around in shoes that were a size too big and thiastl got a pair that was the right size. Evieing,
from runs and leaps to sound and memorisation,eaaier. Also, | had to spend less time working on
the technical issues, which allowed me to focusenwr the musical issues. My senior recital that |
played on the reduced-size keyboard ..... was byhfastrongest piano performance | ever gave.”

The results of this survey are described in déatathe APPCA 2009 conference paper.



Author Reaction to the 7/8 Keyboard

| (Rhonda) have now been playing my 7/8 keyboardafmout a year. My own hand size is as
follows:
active 1-5 span — 7.0 inches
active 2-5 span — 4.7 inches.

The implications of this hand size are, that oraventional keyboard, | can only play octaves
‘on the edge’ of the white keys, which precludee thlaying of any fast octave passages. The
particularly poor flexibility between my non-thunalgits also means that many octave-based 4-note
chords are not playable. Essentially, | can onfyecond inversion chords with the right hand and
root position chords with the left hand. | cannmeth a & using digits 2 and 5. | have not suffered
any injury — perhaps partly due to a previouslyvestricted repertoire.

My first attempt at playing the new keyboard resdltin over-shooting octaves, but this
tendency was much reduced after 30 minutes or siinan hour, | felt reasonably comfortable and
was able to play existing repertoire with no guifficulty. The narrower black keys were not aruiss
With some repertoire, | am now able to play preslguomitted notes or use more appropriate
fingering. Becoming secure with such changes requ few practice sessions, as is normally the cas
when making these sorts of changes.

Overall, the improvements | expected to feel warmediately apparent, in particular:
ability to play octaves with comfort (probably thest dramatic improvement)
ability to play nearly all chords as written, rathiean constantly deciding which notes to omit
ability to hold notes down as intended
much greater ease with broken octaves, broken stard arpeggios
the much greater feeling of power
reduction in uncomfortable stretching with the hameing in a more relaxed position for a
much greater proportion of playing time
improved legato lines within chords (e.g. Brahmeimezzo Op. 117, No.1) linked to the
ability to use appropriate fingering rather thancassive thumbs of"fingers
easier sight-reading of pieces containing largedsioctaves.

Other types of playing that also felt much eadiet,were less expected, include:
for chords that are meant to be rolled (e.g cogeaii® or more), the reduced distance to roll
has a big impact on the feeling of security, patddy when the other hand is performing
something fast or complex (for example Chopin RtelNo. 10 in C# minor)
sweeping passages (such as in Chopin Preludes3Nb$, 18 and 23) feel much more secure
as a result of the hand being more compact
the wide-ranging implications of being able to sthea &' using the 2 and ¥ fingers,
whether within chords or in single legato lines
less unevenness of rhythm, (such as in Mozart etl®een pieces), due to the hand being
more compact and not having to suddenly jolt intstratched position when moving to or
from an octave.

The experience of playing the 7/8 keyboard hasrgime an appreciation of the real impact of
hand size. My 7-inch hand on the 7/8 is equivater&n 8-inch hand (average for females and well
below average for males) on the conventional kegthoAs an example, when playing the Chopin
Etude Op.10 no.5 (a piece | have played sincedbeof17), the difference between the two keyboards
is dramatic. The improvements include extra spéenm(80 crotchet beats per minute to over 90),
significantly improved legato and shaping in thghtihand, disappearance of any right forearm pain
due to excessive tension from stretching (bars 47-6nd a much better feeling of comfort and
control. Crucial to these improvements is the abilb use appropriate fingering instead of suceessi
thumbs and fifth fingers in many parts of the pielcbelieve that a larger hand would lead to even
greater facility and ease. An 8-inch span is inadég when attempting to play the final left-hand
triplets (which span 10ths) accurately and at speed



Within the last 12 months | have recorded seveigdgs in my existing repertoire (including
Chopin Etude opus 10 no. 5) on both the conventikegboard and the 7/8 keyboard. In each case,
my teacher, Robert Chamberlain, could easily idgmthich performance was recorded on the smaller
keyboard.

Conclusions

Based on the data reviewed in this paper, it islenti there is much variation in hand size
between individuals, and between males and femalée authors raised the possibility that
approximately 75% of adult males have hand spaeater than the 75% of adult females with the
smallest spans. The largest male hand spans &asathree inches bigger than those of the smalles
females.

From a review of the epidemiological literaturegrénis strong evidence for a link between hand
size and pain and injury rates among pianists. Thisupported by evidence from the sciences of
ergonomics and biomechanics, recent research imgpthe use of keyboards of different sizes, and
personal experiences documented in the survey ctediby the authors.

Technical and musical benefits of reduced-size &aydls for smaller-handed pianists appear to
be far-reaching. The results of the survey supth@taccounts of other individuals and are condisten
with very recent research documenting greater cdmafod improved performance quality for pianists
using a 7/8 keyboard. Improvements which appedret@among the most dramatic (ease with fast
passages of octaves and large chords) have alsadbeamented as a major factor leading to pain and
injury among small-handed pianists.

Based on this evidence, small hand size appeds #osignificant impediment to many pianists.
It seems the conventional keyboard especially deahges females, often preventing them from
reaching their full potential. It is likely thatsignificant minority of females cannot play octawéth
comfort, and a majority of females are unable ®ypl(". From the results of the survey conducted
by the authors and other research described irp#yer, one could postulate that at least 50% wit ad
female pianists (those with hand spans of 8 indretess) could perform at a higher level on a
reduced-size keyboard.

Based on the statistical analysis, it is possibét the proportion of pianists who would benefit
from reduced-size keyboards may be even greatés.\iduld apply particularly to Romantic and"20
century repertoire where being able to play & Ofrequently expected. This requires a hand gfan
at least 8.4 inches which rules out a significambarity of males in addition to the majority of
females. Indeed, the Steinbuhler Company (persooaimunication) indicates that approximately
20% of customers for reduced-size keyboards are.mal

The availability of reduced-size keyboards opengagearch opportunities that have not been
practicable in the past. This provides a way dirtgshow the performance of a particular player mig
change according to keyboard size. This would enablbles researchers to isolate hand size as a
factor influencing performance quality.

Further detailed research could explore technical musical skills and how these vary on
reduced-size compared with conventional keyboafdsigorous approach could involve standard
repertoire and practice routine and blind assestwrafnrecordings by expert panels. It may also be
possible to relate specific skill improvement tomtiaize within the ‘small-hands’ group, for example
in relation to sight-reading. There are also regeapportunities involving children.

Finally, one could invent and test the performaatexercises for larger-handed pianists that
replicate the experience for small-handed pianist&sh as broken 10ths compared with broken
octaves.



The Steinbuhler 7/8 keyboard prior to installation
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Inches and centimetre equivalents
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